ABSTRACT. An arithmetic proof by L. E. Dickson In his exposition of cyclotomy of order 5, Dickson studied the quaternary quadratic form
In his exposition of cyclotomy of order 5, Dickson studied the quaternary quadratic form
(1) I6p = x2 + 125w2 + 50«2 + 50^2
with the side condition (2) xw = v -u -Auv, where p is any prime = 1 (mod 5K He gave an arithmetic proof, and an algebraic proof, that (1) and (2) have essentially a unique integral solution.
There are eight related solutions; if (x, w, u, v) is a solution, so are (x, w, -u, -v) , (x, -w, v, -u), and (x, -w, -v, u Transpose the last term in (4), apply (6), and square: (11) cA.v2 + u2) = -CjX2 -c2w2.
Substitute (11) into (10):
-2cld,dAxwuv + c2Ad2 + Adl)u2v2 Add 2/(c3¿j) times (12) to (11):
In view of (9), define
i24 v -u = q Axt -wms/c ), q = 1.
by (15) 
2zz = x(??2 + t) + w(t -m)s/c ..
Thus there are two signs to be chosen, those of 5 and m.
Let (x, w, u, v) be a solution of (3) and (A). (-x, -w, -u, -v) is another. Changing the signs of 772 and t gives two more,(x, w, -u, -v) and (-x, -w, u, v) . Changing the sign of s interchanges m with t , and the sign of the product mt is changed (see (14) and (15) This implies that A < kp.
In order to prove that the two solutions in (18) are essentially the same, (5) through (9) hold.
Although the notation here is modeled after that of Dickson, there are differences. If p = 1 (mod 5)> and (1) and (2) Hence (9), (14), and (15) A computer search of all primes p = 1 (mod 13), p < 10, 000, revealed 
